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(54) Multif iber connector 



(57) A multif iber connector (10) comprises a ferrule 
(11) having a pair of pin holes (11a) formed there- 
through at a predetermined distance from each other for 
receiving guide pins (12), respectively, in such a manner 
that a predetermined length of each guide pin is pro- 
jected from the ferrule in a direction of butt-connection, 
and a regulating member (14) arranged at the rear of 
the ferrule for regulating the lengths of projection of the 
guide pins, wherein the ferrule and the regulating mem- 
ber are contained in a housing (30). A pin retaining 
member (1 3) having elasticity is arranged between the 
ferrule and the regulating member and has a center 
opening (14a). The pin retaining member also has a pair 
of slits corresponding in position to the respective pin 
holes, or a slit (13b) and a retaining hole (13c) corre- 
sponding in position to the respective pin holes. The 
pair of slits or the slit and the retaining hole are located 
on opposite sides of the opening. Each slit extends out- 
ward along a line passing through the centers of the pin 
holes and has a width smaller than the diameter d of the 
guide pin, and the retaining hole has a diameter D 
smaller than the diameter d of the guide pin. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a multifiber con- 
nector wherein a ferrule, which is set in position by 
means of two guide pins, is provided with a housing so 
as to permit one-push connection. 

Description of the Related Art 

An outline of a one-push connection type multifiber 
connector will be explained. As shown in FIG. 5, a fer- 
rule 1 has two pin holes 1 a cut therethrough at opposite 
sides with respect to its width, and a retaining block 3 
made of synthetic resin is attached to the rear part 
(lower part as viewed in the figure) of the ferrule 1 for 
retaining guide pins 2, 2. The retaining block 3 has a 
center opening 3a for receiving a boot 1b of the ferrule 
1 , retaining holes 3b, 3b formed on opposite sides of the 
opening 3a and each having a diameter slightly smaller 
than the diameter of the guide pin 2, and slits 3c extend- 
ing outward in the width direction from the respective 
retaining holes 3b. 

With the guide pins 2 inserted through the respec- 
tive pin holes 1a of the ferrule 1, the retaining block 3 
and a compression spring are interposed between the 
ferrule 1 and a stopper, not shown, and the ferrule 1 , the 
retaining block 3, the compression spring and the stop- 
per are contained in a housing, not shown, whereby the 
multifiber connector is assembled. 

This multifiber connector is butt-connected to 
another multifiber connector with the guide pins 2 
inserted into corresponding pin holes 1a of a mating fer- 
rule 1. 

In this case, the two requirements mentioned below 
must be met in order to achieve reliable butt-connection 
of two multifiber connectors. The first requirement is 
that a predetermined length of each guide pin 2 should 
be projected from a butt-connection end face 1c of one 
ferrule 1 , and the second requirement is that the guide 
pins 2 should be elastically retained by the ferrule 1 and 
not come off from the ferrule 1 . 

In the aforementioned multifiber connector, to meet 
these requirements, the length of projection of each 
guide pin 2 is determined by the depth of each retaining 
hole 3b in the retaining block 3 attached to the rear part 
of the ferrule 1, and the guide pins 2 are elastically 
retained by the inner peripheral walls of the respective 
retaining holes 3b so as not to come off from the retain- 
ing block 3. Alternatively, the guide pins 2 may be 
securely fixed in the retaining holes 3b by adhesive. 

Meanwhile, in the multifiber connector mentioned 
above, the retaining block 3 is an article produced by 
molding synthetic resin into a given shape, and there- 
fore, it is difficult to set the diameter of each retaining 
hole 3b with accuracy and also to set the pitch of the two 
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guide pins with accuracy. 

If the diameter of the retaining hole 3b is too small, 
an end of the guide pin 2 does not reach the bottom of 
the retaining hole 3b, as shown in FIG. 6A, and the 

5 length of projection of the guide pin 2 is too large, with 
the result that the guide pin 2 fails to be held with a 
required retaining force. On the other hand, if the diam- 
eter of the retaining hole 3b is too large, as shown in 
FIG. 6B, the guide pin 2 received in the retaining hole 3b 

w similarly cannot be held with the required retaining force 
and may possibly come off from the ferrule 1 . 

Further, in cases where the retaining block 3 is 
made of synthetic resin, it is difficult to set the distance 
between the retaining holes 3b, 3b with accuracy as 

15 mentioned above. Even if the retaining holes 3b at first 
have a proper diameter, they wear away and their diam- 
eters become large after repeated butt-connection of 
multifiber connectors, that is, after repeated insertion 
and removal of the guide pins 2, whose end portions are 

20 tapered, into and from the retaining holes 3b. As a 
result, the guide pins 2 are held with reduced retaining 
force and finally come off from the retaining block 3. 

SUMMARY OF THE INVENTION 

25 

An object of the present invention is to provide a 
multifiber connector wherein the length of projection of 
each guide pin from the butt-connection end face can be 
maintained at a predetermined length and also the 

30 guide pins can be prevented from coming off even if 
butt-connection is repeated. 

To achieve the above object, the present invention 
provides a multifiber connector comprising: a ferrule 
having a pair of pin holes formed therethrough at a pre- 

35 determined distance from each other for receiving guide 
pins, respectively, in such a manner that a predeter- 
mined length of each guide pin received in the corre- 
sponding pin hole is projected from the ferrule in a 
direction of butt-connection; a regulating member 

40 arranged at the rear of the ferrule, for regulating the 
length of projection of each of the guide pins, the ferrule 
and the regulating member being contained in a hous- 
ing; and a pin retaining member having elasticity and 
arranged between the ferrule and the regulating mem- 

45 ber, the pin retaining member having a center opening, 
and a pair of slits corresponding in position to the 
respective pin holes or a slit and a retaining hole corre- 
sponding in position to the pair of pin holes, respec- 
tively, the pair of slits or the slit and the retaining hole 

so being located on opposite sides of the opening, each slit 
extending outward along a line passing through the 
centers of the pair of pin holes and having a width W 
(0.8d < W < d) smaller than the diameter d of the guide 
pin, the retaining hole having a diameter D (0.8d < D < 

55 d) smaller than the diameter d of the guide pin. 

The pin retaining member serves to retain the guide 
pins by means of the pair of slits or the slit-retaining hole 
combination. The lengths of projection of the guide pins 
from the butt-connection end face of the ferrule are 
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determined by the regulating member. 

The pin retaining member preferably comprises a 
metal plate. In this case, wear of the pin retaining mem- 
ber at the slits or the retaining hole due to insertion and 
removal of the guide pins is lessened. s 

Preferably, the pin retaining member has a first slit 
with a width Wi and a second slit with a width W 2 
formed on each side of the opening, the second slit is 
located more outward than the first slit, and the widths 

and W 2 are set so as to satisfy the relations 0.8d < 10 
Wi < d and W 2 < where d is the diameter of the 
guide pin. 

As an alternative, the pin retaining member prefera- 
bly has a first slit with a width , a second slit with a 
width W 2 and a third slit with a width W 3 formed on each is 
side of the opening, the first, second and third slits are 
continuously arranged outward in the order mentioned, 
and the widths , W 2 and W 3 are set so as to satisfy 
the relations 0.8d < W 2 < d and W-, = W 3 < W 2 , where d 
is the diameter of the guide pin. 20 

As a further alternative, the pin retaining member 
preferably has a slit formed on each side of the opening, 
each of the slits extending from a corresponding side 
edge of the pin retaining member toward the opening 
and having a width W (0.8d < W < d). 25 

Preferably, the regulating member has regulating 
holes formed therein at locations corresponding to the 
pair of pin holes, respectively, for setting the lengths of 
projection of the guide pins at a predetermined length, 
and the regulating holes each have a diameter larger 30 
than the diameter of the guide pin. 

Alternatively, the regulating member preferably has 
regulating grooves formed therein at locations corre- 
sponding to the pair of pin holes, respectively, for setting 
the lengths of projection of the guide pins at a predeter- 35 
mined length, and the regulating grooves each have a 
width slightly greater than the diameter of the guide pin. 

Preferably, the ferrule includes optical fibers 
extending rearward and a boot for protecting extended 
portions of the optical fibers. 40 

Still preferably, the regulating member has a center 
opening formed therein for receiving the boot. 

Further preferably, a compression spring is inter- 
posed between the regulating member and the housing. 

According to a preferred embodiment of the present 45 
invention, the lengths of projection of the guide pins 
from the butt-connection end face can be maintained at 
the predetermined length, and also the guide pins can 
be prevented from coming off even if the butt-connec- 
tion is repeatedly carried out. so 

In the case where the pin retaining member is made 
of a metal plate, wear of the pin retaining member at the 
slits or the retaining hole, at which the guide pins are 
elastically retained, due to insertion and removal of the 
guide pins can be lessened, thereby permitting a long- 55 
term use of the multifiber connector. 

Further, with the multifiber connector of the present 
invention, even if insertion and removal of the guide pins 
are repeated, the force of retaining the guide pins 



scarcely lowers because the pin retaining member is 
elastically deformed at its slits. In the event a guide pin 
is accidentally bent, it can be readily replaced with a 
new guide pin, permitting the connection to be per- 
formed again. 

The above and other objects, features, and advan- 
tages of the present invention will become apparent 
from the following description when taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view showing a 
principal part of a multifiber connector according to 
the present invention; 

FIG. 2 is a plan view of a pin retaining member used 
in the multifiber connector of FIG. 1 ; 
FIGS. 3A to 3C are plan views each showing a 
modification of the pin retaining member for the 
multifiber connector according to the present inven- 
tion; 

FIG. 4 is a perspective view showing a further mod- 
ification of the pin retaining member and a regulat- 
ing member; 

FIG. 5 is an exploded perspective view showing a 
principal part of a multifiber connector which is of a 
type similar to the present invention; and 
FIGS. 6A and 6B are sectional views each showing 
the relationship between a guide pin of a multifiber 
connector, which is of a type similar to the present 
invention, and a retaining hole cut in a retaining 
block for retaining the guide pin. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A multifiber connector according to one embodi- 
ment of the present invention will be hereinafter 
described in detail with reference to FIGS. 1 through 4. 

As shown in FIG. 1 , a multifiber connector 10 has a 
ferrule 11, guide pins 12, 12, a pin retaining plate 13, a 
regulating block 14, and a compression spring 15. In the 
figure, the dashed line indicates a housing 30. 

The ferrule 11 has two pin holes 11a formed at 
opposite sides with respect to its width and extending 
through the ferrule 1 1 in the direction of butt-connection, 
and has a boot lib attached to its rear part. Each of the 
guide pins 1 2 has opposite end portions tapered, and is 
inserted at one end into the corresponding pin hole 11a. 

The pin retaining plate 13 is a member for elasti- 
cally retaining the guide pins 12 so as to prevent the 
guide pins 12 from coming off from the ferrule 11. The 
pin retaining plate 13 is interposed between the ferrule 
1 1 and the regulating block 1 4, and comprises an elas- 
tic metal plate made of beryllium copper, phosphor 
bronze, stainless steel or the like. As clearly shown in 
FIG. 2, the pin retaining plate 13 has a center opening 
13a for passing the boot 11b of the ferrule 11 there- 
through, and also has a slit 13b and a retaining hole 13c 
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formed on opposite sides of the opening 1 3a and corre- 
sponding in position to the respective pin holes 11a, 
1 1a. The slit 13b extends outward from the opening 13a 
along a line passing through the centers of the pin holes 
1 1a, 1 1a, and has a width W satisfying the relation 0.8d 
< W < d, where d is the diameter of the guide pin 1 2 (see 
FIG. 1), though the width W may vary depending on the 
elasticity of the material used and the required retaining 
force. The retaining hole 13c has a diameter D satisfy- 
ing the relation 0.8d < D < d, where d is the diameter of 
the guide pin 12, for the same reason as mentioned 
above. 

The width W of the slit 13b and the diameter D of 
the retaining hole 13c are set as aforesaid taking 
account of the range within which the pin retaining plate 
13 is elastically deformable by the guide pins 12. Since 
the pin retaining plate 13 is made of a metallic material, 
the width W of the slit 13b and the diameter D of the 
retaining hole 13c can be set to values falling within the 
above respective ranges, so that the guide pins 12 can 
be elastically retained by the slit 13b and the retaining 
hole 13c, respectively. With this pin retaining plate 13, 
moreover, even in the case where the position of the 
guide pin 1 2 inserted through the slit 1 3b is slightly devi- 
ated relative to the other guide pin 1 2 inserted through 
the retaining hole 13c, such a deviation can advanta- 
geously be absorbed by the slit 13b. 

The regulating block 14 serves as a member for 
regulating the lengths of projection of the guide pins 12 
such that a predetermined length of each guide pin 12 
is projected from the butt-connection end face 1 1 c of the 
ferrule 1 1 . The regulating block 14 has a center opening 
1 4a for receiving the boot 1 1 b of the ferrule 1 1 , and also 
has regulating holes 14b, 14b formed on opposite sides 
of the opening 1 4a and each having a diameter greater 
than that of the guide pin 12. The guide pins 12 extend- 
ing from the rear part of the ferrule 11 and passed 
through the slit 13b and the retaining hole 13c, respec- 
tively, of the pin retaining plate 13 have their ends abut- 
ted against the bottoms of the respective regulating 
holes 14b of the regulating block 14, whereby the 
lengths of projection of the guide pins 12 from the butt- 
connection end face 1 1c are determined. Thus, the pri- 
mary function of the regulating block 14 is not to retain 
the guide pins 12 in its regulating holes 14b, but to set 
the lengths of projection of the guide pins 12 from the 
butt-connection end face 1 1 c at a fixed value by means 
of the regulating holes 14b having the predetermined 
depth. For this reason, the diameter of each regulating 
hole 14b of the regulating block 14 and the distance 
between the regulating holes 14b, 14b may not be so 
accurate as in the conventional regulating block and 
may be set considerably roughly. 

The compression spring 1 5 is produced by forming 
a wire with a circular cross section into helical form and 
is placed at the rear of the regulating block 14. The com- 
pression spring 15 and the other members are con- 
tained in the housing 30 indicated by the dashed line, 
whereby the multifiber connector is assembled. 



In the multifiber connector 1 0 of the present inven- 
tion having the above-described arrangement, the pin 
retaining plate 13, the regulating block 14 and the com- 
pression spring 1 5 are placed at the rear of the ferrule 

5 1 1 having the guide pins 1 2 previously inserted through 
the respective pin holes 11a, and are assembled as 
shown in FIG. 1 . The pin retaining plate 13 and the reg- 
ulating block 1 4 can provide the following advantages 
that are not achieved by the conventional multifiber con- 

w nector. 

Specifically, when the multifiber connector 10 is 
assembled, with a jig (not shown) for pushing the guide 
pins 12 located on one side of the ferrule 1 1 close to the 
butt-connection end face 11c, the guide pins 12 are 

15 inserted into the respective pin holes 11a. Conse- 
quently, each guide pin 12 is inserted through the slit 
13b or retaining hole 13c of the pin retaining plate 13 
and its end becomes abutted against the bottom of the 
corresponding regulating hole 14b, whereby the length 

20 of projection of each guide pin 1 2 from the butt-connec- 
tion end face 1 1 c is set to a predetermined length corre- 
sponding to the depth of the regulating hole 14b. In this 
case, the pin retaining plate 1 3 is elastically deformed 
and retains the guide pins 12 at the slit 13b and the 

25 retaining hole 1 3c, respectively, and therefore, the guide 
pins 1 2 do not come off after the multifiber connector 1 0 
is assembled. Also, since the pin retaining plate 13 is 
made of metal, it has high wear resistance compared 
with a synthetic resin-molded product and is not relieved 

30 of stress, permitting repeated insertion and removal of 
the guide pins 12. 

In the case where the lengths of projection of the 
guide pins 12 from the butt-connection end face 11c 
need to be adjusted to different values, each regulating 

35 hole 14b may be formed so as to have a depth greater 
than the predetermined projection length. By stopping 
the insertion of the guide pins 12 with the aforemen- 
tioned jig before their ends reach the bottoms of the 
respective regulating holes 14b, the lengths of projec- 

40 tion of the individual guide pins 12 can be set to a 
desired length. 

In the above embodiment, the pin retaining plate 13 
has the slit 13b and the retaining hole 13c formed 
therein at locations corresponding to the respective pin 

45 holes 1 1 a, 1 1 a of the ferrule 1 1 . The means for retaining 
the guide pins 12 are not limited to such a slit or hole, 
and may of course be of any other form insofar as they 
can elastically retain the guide pins 12. 

For example, a pin retaining plate 16 shown in FIG. 

so 3A may be used which is an elastic metal plate having a 
center opening 16a and slits on both sides of the open- 
ing 16a. More specifically, first and second slits 16b and 
16c are formed on each side of the opening 16a and 
extend outward along the line passing through the cent- 

55 ers of the pin holes 11a, 11a. Each of the first slits 16b 
has a width W 1 satisfying the relation 0.8d < W 1 < d, 
where d is the diameter of the guide pin 12, though the 
width W-, may vary depending on the elasticity of the 
material used and the required retaining force. The sec- 
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ond slits 16c each have a width W 2 smaller than the 
width W! of the first slit 16b (W 2 < W^. As a result, the 
guidepins 12 can be retained in the respective first slits 
16b with increased retaining force. 

Further, a pin retaining plate 17 shown in FIG. 3B 
may be used which also is an elastic metal plate having 
a center opening 17a and slits on both sides of the 
opening 17a. More specifically, first, second and third 
slits 1 7b, 1 7c and 1 7d having widths W-, , W 2 and W 3 , 
respectively, are formed on each side of the opening 
1 7a and extend outward along the line passing through 
the centers of the pin holes 11a, 11a. The widths 
W 2 and W 3 are set so as to satisfy the relations = 
W 3 < W 2 and 0.8d < W 2 < d, and in this case, the retain- 
ing plate 17 is more liable to be elastically deformed at 
the second slits 17c for retaining the guide pins 12. 

Also, a pin retaining plate 18 shown in FIG. 3C may 
be used, wherein slits 18b, 18b each having a width W 
are formed in an elastic metal plate on opposite sides of 
a center opening 18a so as to extend from the opposite 
side edges toward the opening 18a. Where the slits 18b 
are formed in this manner, the optical fibers inserted 
through the opening 1 8a do not interfere with the slits 
and the possibility of the optical fibers being damaged is 
lessened, as compared with the pin retaining plate hav- 
ing slits connecting with the center opening, such as the 
pin retaining plate 13 shown in FIG. 2 or the pin retain- 
ing plate 16 or 17 shown in FIG. 3A or 3B. 

Further, a pin retaining member 20 and a regulating 
block 21 shown in FIG. 4 may be used as the pin retain- 
ing member and the regulating member, respectively. 
Specifically, the pin retaining member 20 is an elastic 
metal plate having a center opening 20a and slits 20b 
on opposite sides of the opening 20a, each slit 20b hav- 
ing a width W and extending outward from the corre- 
sponding side of the opening 20a along the line passing 
through the centers of the pin holes 1 1 a, 1 1 a. The width 
W of each slit 20b is set so as to satisfy the relation 0.8d 
< W < d, where d is the diameter of the guide pin 12, 
though the width W may vary depending on the elastic- 
ity of the material used and the required retaining force. 
In the regulating block 21 are formed a center opening 
21a for receiving the boot 1 1b of the ferrule 1 1 and reg- 
ulating grooves 21b, 21b on opposite sides of the open- 
ing 21a. The regulating grooves 21b, 21b correspond in 
position to the respective pin holes 1 1a and each have 
a width slightly greater than the diameter of the guide 
pin 12. With this arrangement, the guide pins 12 can be 
retained by the pin retaining member 20 and also the 
lengths of projection of the guide pins 12 can be main- 
tained at a predetermined length by the regulating block 
21. 

In the foregoing embodiment, the compression 
spring is placed at the rear of the regulating block; how- 
ever, in cases where the regulating block may be 
pressed against the rear end of the ferrule solely by the 
housing, the compression spring can be omitted. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs 



have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly, such ref- 
erence signs do not have any limiting erect on the scope 
of each element identified by way of example by such 
5 reference signs. 

Claims 

1 . A multif iber connector comprising : 

10 

a ferrule having a pair of pin holes formed 
therethrough at a predetermined distance from 
each other for receiving guide pins, respec- 
tively, in such a manner that a predetermined 

15 length of each guide pin received in the corre- 

sponding pin hole is projected from said ferrule 
in a direction of butt-connection; and 
a regulating member arranged at a rear of said 
ferrule, for regulating the length of projection of 

20 each of the guide pins, said ferrule and said 

regulating member being contained in a hous- 
ing; 

characterized by further comprising a pin 
25 retaining member having elasticity and arranged 
between said ferrule and said regulating member, 
said pin retaining member having a center opening, 
and a pair of slits corresponding in position to the 
respective pin holes or a slit and a retaining hole 
30 corresponding in position to the pair of pinholes, 
respectively, the pair of slits or the slit and the 
retaining hole being located on opposite sides of 
the opening, each said slit extending outward along 
a line passing through centers of the pair of pin 
35 holes and having a width W (0.8d < W < d) smaller 
than a diameter d of the guide pin, the retaining 
hole having a diameter D (0.8d < D < d) smaller 
than the diameter d of the guide pin. 

40 2. The multifiber connector according to claim 1, 
wherein said pin retaining member comprises a 
metal plate. 

3. The multifiber connector according to claim 1, 
45 wherein said pin retaining member has a first slit 

with a width and a second slit with a width W 2 
formed on each side of the opening, the second slit 
being located more outward than the first slit, the 
widths Wi and W 2 being set so as to satisfy rela- 
50 tions 0.8d < < d and W 2 < W-,, where d is the 
diameter of the guide pin. 

4. The multifiber connector according to claim 1, 
wherein said pin retaining member has a first slit 

55 with a width W-| , a second slit with a width W 2 and 
a third slit with a width W 3 formed on each side of 
the opening, the first, second and third slits being 
continuously arranged outward in the order men- 
tioned, the widths W-,, W 2 and W 3 being set so as 
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to satisfy relations 0.8d < W 2 < d and W-, = W 3 < 
W 2 , where d is the diameter of the guide pin. 

5. The multifiber connector according to claim 1, 
wherein said pin retaining member has a slit formed 5 
on each side of the opening, each of the slits 
extending from a corresponding side edge of said 
pin retaining member toward the opening and hav- 
ing a width W (0.8d < W < d). 

10 

6. The multifiber connector according to claim 1, 
wherein said regulating member has regulating 
holes formed therein at locations corresponding to 
the pair of pin holes, respectively, for setting the 
lengths of projection of the guide pins at a predeter- 15 
mined length, the regulating holes each having a 
diameter larger than the diameter of the guide pin. 

7. The multifiber connector according to claim 1, 
wherein said regulating member has regulating 20 
grooves formed therein at locations corresponding 

to the pair of pin holes, respectively, for setting the 
lengths of projection of the guide pins at a predeter- 
mined length, the regulating grooves each having a 
width slightly greater than the diameter of the guide 25 
pin. 

8. The multifiber connector according to claim 1, 
wherein said ferrule includes optical fibers extend- 
ing rearward and a boot for protecting extended 30 
portions of the optical fibers. 

9. The multifiber connector according to claim 8, 
wherein said regulating member has a center open- 
ing formed therein for receiving the boot. 35 

10. The multifiber connector according to claim 1, 
which further comprises a compression spring 
interposed between said regulating member and 
said housing. 40 
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